Special issue on advances in fractional dynamics in mechanical engineering
Fractional calculus theory has important applications of dynamical systems in various fields, such as physics, mechanics, signal processing, system control, and bioengineering, especially where nonlinear dynamics occurs. The dynamical systems of fractional order with the help of the concepts of scales and fractals attract researchers from many areas of science and technology, ranging from heat transfer to mechanical engineering. At present, there are still some intriguing unsolved theoretical problems in fractional dynamics, whereas there are many different fractional models in applications from different definitions of fractional derivatives, which are utilized to describe the complex systems with differentiability or non-differentiability, power law, long-range memory, and irregular sets like fractals.
This Special Issue has handled a limited but dense domain of the fractional calculus theory by giving a presentation of the more recent scientific achievements and showing some of the more attracting attempts to extend the fractional calculus applications to nonlinear dynamics, in both theoretical and applied aspects. Among the many submitted manuscript, a small selection of paper has been accepted after peer review. However, these papers were ranging on the fields of interest from theoretical point of views to more practical applications. Theoretical aspects of the engineering applications were studied in the papers devoted to numerical methods in differential equations and investigation of the solutions of fractional order equations. The main aim is of this issue was to establish an international forum to present the newest and novel developments and achievements in several branches of mechanical engineering. We succeeded in this task by giving in this issue only a small but significant sample of possible applications. We believe that it is not enough, but this issue describes some possible applications of fractional calculus and it will be a milestone for future research, thus opening new frontiers in research and applications. 
